Introduction
Neurotransmitter release from nerve terminals underlies synaptic communication in the brain. Repetitive synaptic activity will cause depression if the vesicle pool is depleted at a rate faster than the pool-replenishment process. Endocytosis of fused vesicle membrane is a key step to refilling the vesicle pool and facilitating continuous release. Membrane retrieval is, thus, potentially a crucial bottleneck for vesicle recycling and a likely target for modulating synaptic plasticity.
The classical model for vesicle formation involves invagination of vesicles from clathrin-coated membrane pits (clathrin-mediated endocytosis) or budding from an endosomal structure formed after bulk endocytosis [1] (Figure 1 ). This process is thought to occur slowly with a time constant of tens of seconds to minutes [2] [3] [4] . Although the balance between exocytosis and endocytosis is vital to sustain synaptic transmission and maintain nerve terminal size, it is unlikely that classical endocytosis is fast enough to account for the rapid and continuous rates of transmission observed at many synapses in the nervous system. Crucially, more rapid rates of endocytosis have been demonstrated in nerve terminals (time constant t = 1-2 s) [5] (Figures 2 and 3 ) and might explain how vesicle pool depletion is avoided at times of high activity. Kiss-and-run vesicle turnover has been proposed as a mechanism by which more rapid endocytosis could occur [4, 6] . However, estimates of the contribution of kiss-andrun to exo-endocytosis at small bouton-type nerve terminals vary from 0 to $80% of all fusion events. In contrast to clathrin-mediated endocytosis and bulk endocytosis, in kiss-and-run endocytosis a single vesicle is endocytosed rapidly before full collapse has occurred, preventing loss of vesicle identity (Figure 1 ). Although there is unequivocal evidence for multiple kinetic modes of endocytosis [7] and, in particular, that kiss-and-run endocytosis exists in many neuroendocrine cells, it remains controversial as to whether it has an important role in synaptic vesicle turnover in nerve terminals under physiological conditions [4, 8] .
Synaptic fidelity, short-term depression and endocytosis The elementary or quantal event in synaptic transmission, the fusion of a single synaptic vesicle with the plasma membrane, was first observed in the 1950 s by using postsynaptic receptors as biosensors for the release of a neurotransmitter [9] . Since then, several techniques and preparations have been developed to further study this event in real time. In a majority of synapses, increasing stimulation strength or frequency results in short-term synaptic depression, which is recoverable after a short period of quiescence. At least part of this depression is due to presynaptic depletion of the pool of release-competent vesicles, although other factors including sodium and calcium channel inactivation, receptor desensitization, feedback via autoreceptors and changes in cleft H + and Ca 2+ concentrations have also been implicated [10] [11] [12] [13] . The calyx of Held is a well-studied central nervous system (CNS) nerve terminal that can sustain synaptic transmission at high stimulation frequencies (>600 Hz) [14] . A functional synaptic unit containing 1200-2000 releasable vesicles spread over $500 release sites has been defined morphologically and functionally [15] . Synaptic depression is mostly due to depletion of the readily releasable pool at stimulation frequencies >100 Hz. Because fast endocytosis has a time constant of 1 to 10 s at the mature calyx of Held (Figure 3) , it might interact synergistically with the vesicle pool size and release properties to influence the degree of synaptic depression under differ-
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